Objective.-To determine if there are social class gradients in health in children aged 6 to 11 years. Methods.-Self and parent reports of health of children in 5 sites across the United States were assessed using the Child Health and Illness Profile-Child Edition. Distribution of scores in 4 domains: satisfaction (with health); comfort; resilience; and risk avoidance were used to create profiles of health. Social class was defined as a composite of parental education and work participation.
A world-wide focus on achieving equity 1 and a US national focus on eliminating disparities in health by age, gender, race, ethnicity, social class, and disability 2 has focused attention on elucidating the reasons for inequities and disparities for the purpose of developing alternative strategies to deal with them. The earlier focus on poverty versus nonpoverty did not facilitate explanation of the mechanisms by which disparities arise; it is likely that the pathways to abject poverty are multiple and require multiple and simultaneously applied strategies. Recognition of the existence of social gradients, wherein health is better at each successively higher level of social position, has facilitated the development of hypotheses about the relative impact of a diverse set of adverse influences that manifest themselves in varying degrees along the social spectrum. 3, 4 Understanding which pathways are most salient for which health outcomes would facilitate development of more informed health and social policies.
The vast majority of studies on gradients have been conducted with adults; the literature has converged on the conclusion that the higher the social class, the lower the prevalence and severity of many, if not most, illnesses. The literature in children, and especially in early schoolage children, is much sparser and less conclusive. In an extensive recent review, Chen et al 5 concluded that there are social gradients in all-cause mortality, mortality from specific common chronic and acute conditions, parents' ratings of their children's health, injury rates, and mor-bidity from most specific chronic conditions. In trying to explain the dynamics by which social status influences health, the authors concluded that these dynamics varied by age group and by manifestations of ill health. In focusing specifically on injuries, asthma, and risk factors for cardiovascular diseases, their literature review concluded that social class gradients for injury rates are steepest in early childhood, at which point they begin to decline; that gradients for asthma prevalence are present primarily at younger ages but that gradients for asthma severity exist at all child and youth age groups; that social gradients in risk factors for cardiovascular disease vary, with largest gradients in blood pressure in early childhood, then declining, and with gradients in physical activity existing only in adolescents.
Since the preparation of that extensive review, several other reports have confirmed the existence of social gradients. DiLiberti 6 used county-level social class levels based on the proportion of households with a telephone and showed a gradient wherein children living in less advantaged US counties died at higher rates than those living in more advantaged counties. The magnitude of the effect was the same in all childhood age groups. Kelly et al 7 used the 1997 Health Survey for England to show a powerful effect of decreasing social class on increasing behavioral problems in children. This social gradient effect overwhelmed the better-recognized effects of low birth weight and smoking in the household.
A very large and comprehensive analysis of data from one Canadian province (Manitoba) showed the existence of consistent social gradients (characterized according to income quintiles of regions) in a variety of health indicators in children. 8 Previous studies of social gradients have largely used vital statistics data (for mortality) or parental or child reports of specific childhood illnesses. A recent study of social gradients in adolescents 9 showed the value of a new method: a summary measure of profile Table 1 . CHIP-CE Domain and Subdomain Descriptions* Satisfaction: Perceived level of health and well-being. (parent-11 items; child-9 items)types. In this report, we also use this method as well as more conventional domain scores to investigate the effect of differences in social position on the health status of school-age children. To our knowledge, this is the first study that has used the same conceptual framework to examine the extent and nature of social gradients in childhood and in adolescence.
STUDY METHODS

Instruments/Measures
The Child Health and Illness Profile-Child Edition (CHIP-CE), the Child Report Form (CRF), and a corresponding Parent Report Form (PRF) were used to measure child and parent reports of health status of children 6-11 years old. The protocol and procedures were approved both by the Johns Hopkins University Institutional Review Board and the appropriate site. Children completed the 45-item, fully illustrated CRF, from which scores for 5 domains of health are calculated. (See Table 1 for description. The actual questionnaire is available at www.jhu.edu\ott.) Parents completed the Comprehensive PRF that includes the 45 items appearing on the CRF and additional items, allowing for the scoring of the same 5 domains of health as well as 12 subdomains. Those administering the CHIP may include an optional module for parents to provide descriptions of acute and chronic conditions that the child may have currently or have had in the past; this module provides a disorders domain with 6 subdomains.
The CHIP-CE uses the same conceptual framework as the adolescent self-report instrument, the CHIP-AE.
Through extensive literature reviews, focus groups, consultation with health measurement experts, and cognitive interviewing, 10, 11 items were developed and refined to ensure age-appropriate language and content and to optimize relevance in describing domains. The data used in this report were obtained during the development of the CHIP-CE. More than 1700 children and 1000 parents in 5 geographically distinct areas of the United States participated in the testing of the CHIP-CE in school and clinic settings (Riley et al, in preparation) .
At least 70% of items in a domain or subdomain must be completed for a score to be calculated. Parent report domains are calculated from item scores rather than subdomain scores. The domains in the CRF and the domains and subdomains in the PRF have internal consistency reliability above .70. (The disorders domains and subdomains do not represent scales, so that internal consistency reliability is not expected and therefore is not calculated.) Two-week test-retest reliability of greater than .60 (intraclass correlations) was demonstrated for the domains from the CRF and for the domains and subdomains of the PRF, including the disorders domain.
Health Profile Measures
In order to develop a composite measure of health that would characterize individuals according to their overall level of health, we developed and validated a taxonomy of profiles of health using methods similar to those employed for the CHIP-AE. 12, 13 Empirical and clinical approaches were integrated to establish 13 unique profiles based on the distribution of scores on each of 4 domains: satisfaction, comfort, resilience, and risk avoidance. Scores for each of the 4 key domains were trichotomized into poor, average, and good at cut points established through analyses. As described in the original publications on the development of the CHIP-AE profile-type taxonomy, 12 ,13 2 of the domains of the CHIP-CE were excluded from the profiles (achievement and disorders).
Social Class Gradient Measures
Defining social class groupings based on questionnaire data presents considerable difficulty. Given the data available on parent questionnaires, we began with the assumption that the greatest potential for socioeconomic advantage would exist in families with a working parent or parents with higher education level; these 2 parental factors would provide greater resources for a child's overall well being. Income was missing for 11.4% of the parent sample and was excluded from our definition. As a result, our 3-tiered social class measure was formed from responses to 4 questions on the CHIP-CE Comprehensive Parent Form (2 each about mother and father) concerning highest education level attained and current employment status.
Parental education levels were grouped into the following categories, in descending order: one or both parents obtained a college degree; both parents obtained some college education; both parents obtained a high school diploma; or one or both parents did not receive a high school diploma. In addition, parental employment status was defined using the following criteria, from highest to lowest: both parents had full-time jobs, one parent had a full-time job, or no one in the household had a full-time job. These educational and parental employment status groups were then combined to form 3 mutually distinct and ordered categories (high, middle, and low), so as to reflect the child's social class as it relates to their counterparts in the samples. Fathers and stepfathers who were not living in the household were included in these analyses. Missing data on the father's employment were set to ''no full-time job'', and missing education levels were imputed from the mother's education level. Table 2 describes in detail the characteristics distinguishing each social class group. This classification was validated by examining its relationship with data on parental reporting of family income, education, and work status available from a separate subsample of 288 school adolescents surveyed in 1993. Income per household resident was calculated to more accurately describe the families' financial resources. We applied our education-employment social class grouping to the income-per-household-resident data on the current sample. Lower social class included families earning, on average, $4900 per household member; middle social class families' income per person was $11 800; and, for those categorized in our higher social class group, income per person averaged $14 200.
Sample Description
All data were collected from 5 sites over a period from February 1999 through October 2000. For inclusion, a child or parent must have valid scores for the satisfaction, comfort, resilience, and risk avoidance domains along with parent employment status and education attainment. The sample of 673 children for whom child-report data are presented is a subset of those in the parent-report sample of 1018. The child-report sample is smaller because of modifications of the questions from the first to the last data-collection effort. In particular, the final CRF has risk avoidance items in it that were missing in the early field tests. However, these items were in all versions of the Comprehensive Parent Form, allowing more parent reports to be used than child reports.
Child-Report Sample
More than 53% of the 673 children constituting the child-report sample are girls (Table 3 ). Age distribution is skewed toward the 8-through 11-year-old groups because of the limitation on scoring of risk avoidance for younger children, as described above, resulting in a mean age of 9.2 years, with a standard deviation of 1.36 years. White children are in the majority (53%), with African American children making up 20% of the group, and Hispanic and ''other'' racial-ethnic groups about equally represented (13% and 14%, respectively). Children are slightly more likely to be in the middle and higher social class groupings. Distributions from the lower, middle, and higher class groupings are 28.5%, 38.8%, and 32.7%, respectively.
Parent-Report Sample
Of the 1018 cases included in the parent-report sample, 53% are girls (Table 3) . Mean age of the children represented by these parent reports is 8.5 years, standard deviation 1.57, with slightly fewer youngest and oldest chil- *Cases are those respondents without missing values for satisfaction, comfort, resilience, risk avoidance, or parent job status and education. The sample with child reports is smaller than that for parents because age-specific risk avoidance items were administered to children in early field tests but were later eliminated. †Social class group is based on parent job status and education level (see Table 2 ).
dren. Most children are white (53%), with African American children making up 22% of the group, and Hispanic and ''other'' racial-ethnic groups equally represented (each 12.5%). Forty percent of children in the parent sample are classified in the middle social class grouping, whereas the lower and higher groupings contain 31% and 29% of the sample, respectively.
Data Collection
Before collecting data at the California and Rhode Island sites, the study was explained to parents and children and consent and assent forms obtained. The California sample consisted of mothers and children who were active members of an HMO. CHIP-CE CRFs and Comprehensive PRFs were taken to the home by an interviewer, who stayed while the forms were completed in separate locations to allow privacy. At the Rhode Island site, participants were in a Medicaid managed care organization and making routine visits to the hospital clinic. Both parent and child respondents completed the CHIP-CE in separate locations in the clinic. At each of these sites, children initially were given a reading test. If they passed at a third-grade reading level, they completed the CRF on their own. If not, all items and response options were read to them by the interviewer. The interviewer administered the CHIP-CE to younger children (ages 6 and 7 years) regardless of reading test score.
Teachers conducted testing at all other sites (Maine, Baltimore City, and Baltimore County) in schools during regular class periods in grades 1 through 5. Before testing, parents received an explanation of the study and description of the CHIP-CE, including sample items, and were asked to return a stamped, preaddressed postcard or to contact the school if they did not want their child to participate. Teachers received a 20-minute training session in preparation for the classroom administration. They had the option of having the older children complete the CHIP on their own. However, most teachers read it to the children, even in the fourth and fifth grades. Parents themselves were sent the Comprehensive PRF of the CHIP-CE by mail with return postage envelope.
Data Analysis
Data from all study sites were computerized using a double entry method, correction of errors, and scoring. For 1% of cases, social class was missing. For 0.7% of parents and 34.1% of children, one or more domain scores were missing. Raw scores for domains were first transformed to z-scores (units of standard deviation) to describe their relative distance from the mean and to allow direct comparison among groups. A z-score is computed using the following formula: z ϭ (score Ϫ mean score for reference group)/standard deviation. This transformation results in an unaltered distribution, but with a mean of 0 and standard deviation of 1. Although the scores on all the domains of the CHIP would now be comparable, some scores would be a negative number. To create more easily interpreted scores, the z-scores were then converted to a distribution for which the mean is 50 and standard deviation is 10, using the calculation: T ϭ 10z ϩ 50. This common transformation results in what are often termed ''T-scores.'' For this study, T-scores were trichotomized to define excellent, average, and poor health. Cut points were selected at approximately the 75th, 50th, and 25th percentiles, respectively. Actual cut point scores were 55, 50, and 45, except for the risk avoidance domain, for which the cut point for poor health was set at 40. Social class grouping was determined for each. Separate analyses were conducted for the sample with complete child reports and for the sample with complete parent reports.
For comparisons of mean domain scores among the 3 social class groupings, 1-way analysis of variance with post hoc Tukey Honestly Significant Difference tests were used. To examine the likelihood of a child's health being excellent or average versus less healthy, based on social class grouping, logistic regression was employed, controlling for child's age, gender, and race/ethnicity. Conversely, we calculated the likelihood of a child's health being poor versus more healthy based on social class grouping. Each of these regression analyses was performed separately on the child reports and the parent reports. Table 2 for description of social class groupings. §One-way analysis of variance with Tukey Honestly Significant Difference. * ϭ P Ͻ .05; ** ϭ P Ͻ .01; *** ϭ P Ͻ .001.
RESULTS
Parent Reports
As shown in Table 4 , parent-reported scores for children's domains and subdomains of health showed significant differences by social class. Scores indicating better health were reported by parents of children in the higher social class groupings, whereas poorer health was reported for those in the poorest social class grouping. An exception was the satisfaction domain and its subdomains, for which scores did not differ significantly by social class. Most notable, threats to achievement, a subdomain representing disruptive behaviors of children, showed a clear and statistically significant gradient, with progressively improved scores with increasing social class. Disorders, a domain assessed only in parent reports, had significantly poorer scores for the lowest versus highest social groups. These differences reflect generally poorer scores the lower the social class, and this was especially true for the psychosocial subdomain. This is consistent with the findings for the threats to achievement subdomain, possibly indicating more behavior problems in children from poorer families. For Long-term surgical disorders, the children in the lowest social group had more problems. Among the disorders in the long-term surgical subdomain are vision and hearing problems and other anatomic problems.
Distribution of the children among the 13 Profiles of Health based on parent reports is shown for the total group and for each social class grouping in Table 5 . These profiles comprise combinations of poor, average, and excellent health for satisfaction, comfort, resilience, and risk avoidance domains. Parent reports show twice the proportion of lower social class children in the poorest health profile (22.2%, 11.0%, and 9.7%, respectively: Table 6 ). Logistic regression analyses predicting the likelihood of being in excellent or average health (vs a poorer health category) based on social class grouping showed that those in the highest social class group were twice as likely to be in excellent/good health as those in the lowest (odds ratio ϭ 1.95, P Ͻ .001 for the Wald statistic). A similar finding resulted for the middle social class grouping versus the lower class grouping (odds ratio ϭ 1.74, P Ͻ .001 for the Wald statistic). Conversely, in comparing those with poorest health (3 or 4 domains with poor scores) to those in all other health states, the likelihood of being in the lowest social class grouping was 2.4 times that of being in the highest social class grouping (P Ͻ .001 for the Wald statistic). In addition, children in the poorest Table 2 for description of social class groupings. ‡Profiles of health are established using domain mean score cut points at 55 for excellent, 50 for good, and 45 for fair (except risk avoidance, which is poor below 40 instead of 45). Table 2 for description of social class groupings. †Data are from parents without missing values for satisfaction, comfort, resilience, risk avoidance, or parent job status and education. ‡Profiles of health are established by domain scores for satisfaction, comfort, resilience, and risk avoidance. Categories are established using domain mean score cut points at 55 for excellent, 50 for good, and 45 for fair (except risk avoidance, which is poor below 40 instead of 45). Excellent health is defined as having all domain mean scores above 55. Poor health is defined as having poor domain mean scores on 3 or 4 domains. *P Ͻ .05; **P Ͻ .01; P Ͻ .001 for Wald statistic. health were 2.1 times more likely to be in the lowest versus the middle social class (P Ͻ .001, Wald statistic).
Child Reports
In the child-reported data, there were no significant differences in domain mean scores by social class, only trends toward better health in higher social class groupings. For 3 of the domains (resilience, risk avoidance, and achievement), scores were progressively better with increasing social class grouping, indicating slight gradients. Mean values for resilience from lowest to highest social class groupings were 50.0, 50.9, and 51.5, respectively (not statistically significant). For risk avoidance, mean values were 47.7, 48.7, and 49.0, respectively (not statistically significant). Similarly, there was a trend toward better achievement scores with improved social class grouping, as reflected by mean scores of 49.3, 50.0, and 50.8, respectively.
The distribution of children among 13 profiles of health based on the child reports (Table 7) shows higher proportions of lower social class children who are in poorer health. Logistic regression analyses predicting the likelihood of being in excellent or average health versus poorer health, based on social class grouping (Table 7) , showed a slightly higher likelihood for those in the higher social class group to have better health than those in lower social Table 2 for description of social class groupings. ‡Profiles of health are established using domain mean score cut points at 55 for excellent, 50 for good, and 45 for fair (except risk avoidance, which is poor below 40 instead of 45).
class groups. Conversely, the likelihood of being in poorest health versus better health was higher the lower the social class, although the differences did not reach statistical significance in either case.
DISCUSSION
Possible limitations of our study derive from our testing in only 5 geographical areas; although we have included racially and ethnically diverse groups, there is no implication that our findings are generalizable to the entire US child population. Moreover, our social class measure is unusual; although it has the advantage of being conceptually simple and relatively unobtrusive regarding invasion of privacy concerning income levels, we cannot be sure that our designations would match those obtained using other methods.
The results of this study indicate the presence of gradients in the health of children wherein children in higher social class groupings have better health than children in lower social class groupings. This is most obvious in the contrast between those in the lowest and highest social status groups, as defined by parental education and work status. Progressive gradients were statistically significant for 2 aspects of health: family involvement, an aspect of resilience, and threats to achievement, an aspect of risk avoidance. However, these statistically significant gradients and most class differences were found only for parent reports of health. This may be, in part, a result of the fact that we had a greater number of parent respondents than of child respondents. Even when not statistically significant, the mean differences in health generally mirror the findings from a prior adolescent study using the adolescent version of the CHIP (CHIP-AE). In that study, 9 the gradients by social class grouping were clearer and more likely to be statistically significant, perhaps indicating that the effect of social class increases as children are exposed to it longer. Supporting this hypothesis are the findings of Ö stberg, 14 which showed increasingly clear gradients in likelihood of death in Swedish children as age group increased from 1-4 years to 5-9 years to 10-14 years to 15-19 years.
In order to explore this issue further, we assessed the relationship between social class and profile distribution in the oldest group (ages 10-11 years) of the children in the sample. The results showed statistically significant differences in poor health between the lowest and highest social class grouping. The veracity of child self reports on the CHIP-CE is confirmed by other analyses that showed that child reports of health better predict utilization patterns, both during the concurrent year as well as during a subsequent year (Forrest et al, unpublished data). One hypothesis that might explain the apparent emergence of social class differences, in the face of this evidence of the validity of child health reports, is that younger children may make judgments about their health primarily from internal characteristics, whereas older children, who have wider social networks and contacts, may make judgments at least in part by comparison with others, including those of other social classes.
The major difference between the social class studies of adolescents and children on the CHIP is in the risk avoidance domain. No social class gradients were found for adolescents in disruptive behavior problems (threats to achievement), whereas there was a clear and statistically significant gradient in the threats to achievement subdomain in parents' score for children.
Understanding the differences in the findings for adolescents and children may be facilitated by considering the theoretical explanations for the development of social class gradients in health. Starting from the viewpoint of adult health, Hertzman et al 15 postulate 3 mechanisms, characterized as the ''spectrum of latencies'', by which social class or social grouping influences health. Elapsed latency (or ''window of biological vulnerability'') implies the existence of incubation periods, in which the conditions that cause social factors to influence health occur during specific periods of life. Although the manifestations of impact of social group might not be detectable during these periods, the conditions associated with subsequent ill health will occur during these critical periods. For example, it may be that experiences with disruptive behavior in lower social classes occurring early in childhood set a pattern for subsequent problems, although they are not manifested relatively more often in these individuals in adolescence. Only longitudinal studies could confirm or refute this hypothesis. A second type of effect is cumulative, in that the ill effects of social group start early and progress over time; such an effect might occur whether or not the adverse social circumstances persist. The third type of latency is the historical one in which the social context changes over time, so that the prior adverse effects might be modified or reversed if social circumstances improve.
Chen et al 5 view the subject of life-course trajectories in health from the vantage of developmental stages. In their conceptualization, there are 3 ''models'': equalization, early point-set, and accumulation. The first postulates that social class effects differ from time to time depending on the developmental stage of the individual. The second is comparable to the ''critical period'' hypothesis, in which social class differences in health are established early in life and remain, regardless of developmental stage. The third is an ''accumulation model,'' in which the effect of adverse social circumstances increases over time because of an accumulation of negative health effects.
Although the cross-sectional data in this article shed little light on life-course trajectories in health, comparison with the results from our prior article concerning adolescents is useful and valid. The measures of health used in both studies are based on the same conceptualization of health as multidimensional and composed of domains that create a pattern of profile of health. Our findings are consistent with a cumulative effect (either of social conditions or of biological changes) for most domains of health, as the magnitude of social class gradients appears to be greater in adolescence than in childhood. It is interesting that the only true gradients in children's health are seen in the aspects of health associated with positive family involvement and behavior problems. Although we are not aware of any research demonstrating a social class gradient in children's involvement in their families, the same gradient in behavior problems was also recently shown for children in England. 7 The comprehensive measure of health used in the current study suggests that the mechanism for such health problems may be in part the difficulties that families in the lower social class face in providing the support and resources their children need for positive health.
One exception to the evidence for a cumulative effect is seen in the category of health represented by the risks to health, where there is evidence of a critical period for influence of social conditions in early childhood; a social class gradient in the threats to achievement aspect of health is evident in 6-11-year-olds but not evident in adolescence. This finding lends support to the hypothesis of others 16, 17 that there is a homogenizing effect of adolescent exposures in school, with peers, and with pervasive youth culture, and because youth in the upper social classes have greater exposure to risks associated with having their own cars and having the resources to obtain alcohol and drugs.
Viewing health as a set of domains that permit the development of profiles has several advantages over the more common approach to describing health disease-bydisease. Hertzman and colleagues 15 support a more generic approach in the study of social influences on health by arguing that ill health results from an accumulation of ill effects at various stages of life, which cannot be attributed to a particular cause. They also argue that problems, rather than diagnoses, are the major affliction of modern industrialized populations. The use of an instrument such as the CHIP family of tools makes it possible to examine changes in the health of individuals and populations over time using the same conceptualization of health during different life periods (at least in childhood and adolescence). Our studies show the potential of such an instrument for examining life course changes in health and for exploring the influence of social and other conditions on health in successive developmental periods. The potential for understanding the complex influences on the development of various health profiles is large, especially in longitudinal research following youth from early school ages through adolescence.
